Direct spectral problems play an important role in many branches of science and technology. In a hight number of mathematical and physical problems is required to find the spectrum of various operators. The inverse spectral problems also have a wide range of applications. To solve them, we often find a solution to the direct problem. The method of regularized traces effectively al lows us to find the eigenvalues of the perturbed operator. This method is not feasible to the operator with a non-nuclear resolution. This is related to the selection of a special function that transforms the eigenvalues of the operator. Currently, there is an active search for methods that makes it possible to calculate the eigenvalues of a perturbed operator with a non-nuclear resolvent. In this paper, we consider a direct spectral problem for an operator with a non-nuclear resolvent perturbed by a bounded one.The method of regularized traces is chosen as the main method for solving this problem. Broadly speaking, this method can not be applied to this problem. It is impossible to take advantage of Lidsky's theorem because the operator has a non-nuclear resolvent. We proposed to introduce the relative resolvent of the operator. In this case, the operator L was chosen so that the relative resolvent of the operator is a nuclear operator. As a result of applying the resolvent method to the relative spectrum of the perturbed operator, we obtain the relative eigenvalues of the perturbed operator with the non-nuclear resolvent.
Introduction
The work is devoted to the study of the direct spectral problem for operator, whose resolvent is not a nuclear operator. Given problems play a huge role in various areas of mathematics, physics and engineering, as well as used for the formulation and solution of inverse spectral problems, which in turn also have an extensive area of applications. To solve this problem the resolvent method developed by V.A. Sadovnichy and V.V. Dubrovsky [1] , is applied to relative or L-resolvent of operator [2] . This approach was used in [3] to the operator with nuclear resolvent. Note that the nuclear operators play inportant role in construction of space of "differentiable noises" (see [4] , [5] ).
The origins of the theory of regularized traces, in which developed the method used, refer to [6] . In [7] formulas for regularized traces of abstract operators with the nuclear resolvent and limited perturbation were obtained. Analogues of these formulas were obtained for unbounded perturbations in [8] . The conditions for limited perturbation had been replaced by condition on it's subordination with regard to perturbed operator. The formulas obtained in this article are correct for the operator with non-nuclear, but compact resolvent and unlimited perturbation. The main difference from other works devoted to spectral problems is the fact that there are no conditions on the resolvent of operator, but on the relative resolvent. Perturbing operator relies limited.
Necessary statements
Let operators M and L act in the separable Hilbert space H. M -discrete, selfadjoint and positive operator, L -linear, closed, continuously invertible operator. Let the operator P is bounded operator acting in the same space H.
Proof.
Consider the identity µL − T − P = (I − pR 0 (µ))(µL − T ). Because ∥P R 0 (µ)∥ < 1, then here exists a linear bounded operator
, where B(µ) is a bounded operator. Because the T is discrete, then R 0 (µ) it is completely continuous, therefore, R(µ) is also a completely continuous operator, that is, the operator T + P it is a discrete. From this relation it also follows that R(µ) -nuclear operator, for which we have the expansion in the norm convergent series:
hence, by multiplying the previous identity in the L to the left, we get
, then the following estimate:
Obviously, the number of the right side is absolutely convergent, at least for those λ, which satisfy the condition |λ − µ| <
.
Consider the difference in norm of Riesz projectors
therefore all root subspaces of T +P have the same dimension as the operator T , therefore, the spectrum of T + P will be a single. 
where
Consider the series (5)
Multiply the right and left sides of this equation by
and integrate the resulting equation along the contour γ n . We get 1 2πi
We find the matrix trace of both sides of the resulting equality, with the use of nuclear operators T и T + P .
We calculate the first correction of perturbation theory:
We obtain the following spectral identity:
We show that α n → 0 при n → ∞. Consider
We estimate the number of members at k ≥ 2. d(µ) -distance from the point µ ∈ C to the relative spectrum T .
We estimate the integral
, lying in the first quarter of a circle of radius r n 2 centered at µ n (similarly in the other quarters). Let µ = re iβ , тогда d(µ) ≥ r sin β and
The theorem is proved.
2 In the future, it is planned to study perturbation theory corrections α n . Namely, under what conditions do they tend to 0, and from which number. A numerical method will also be developed to calculate the relative eigenvalues of the perturbed operator with a nonnuclear resolution. СПЕКТРАЛЬНОЕ ТОЖДЕСТВО ДЛЯ ОПЕРАТОРА С НЕЯДЕРНОЙ РЕЗОЛЬВЕНТОЙ
Е. В. Кириллов
Прямые спектральные задачи играют важную роль во многих отраслях науки и техники. В огромном количестве математических и физических задачах требуется на-ходить спектр различных операторов. Так же широкую область применения имеют обратные спектральные задачи. Для их решения часто нужно находить решение пря-мой задачи. Эффективно позволяет находить собственные числа возмущенного опе-ратора метод регуляризованных следов. Но для операторов с неядерной резольвентой данный метод применяется тяжело. Это связанно с подбором специальной функции, преобразующей собственные числа оператора. В настоящее время ведется активный поиск метода, позволяющего вычислять собственные числа возмущенного оператора с неядерной резольвентой. В данной статье рассматривается прямая спектральная за-дача для оператора с нядерной резольвентой возмущенного ограниченным. В качестве метода решения используется метод регуляризованных следов. На прямую этот метод применить к данной задаче не удается. Нельзя воспользоваться в ходе решения тео-ремой Лидского, т.к. оператор имеет неядерную резольвенту. Предлагается ввести в рассмотрение относительную резольвенту оператора. При этом оператор L выбран та-ким образом, что относительная резольвента оператора является ядерным оператором. В результате применения резольвентного метода к относительному спектру возмущен-ного оператора получаем относительные собственные числа возмущенного оператора с нядерной резольвентой.
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